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The present 1nvention relates to sirtuin 6 activating peptides
derived from highly conserved regions of human Sirtuin
(SIRT) proteins, and to a cosmetic or pharmaceutical compo-
sition comprising at least one sirtuin 6 activating peptide in a
physiologically acceptable medium. The invention further
relates to the utilization of a cosmetic composition to prevent
and/or repair Deoxyribonucleic acid (DNA) degradation,
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FIG. 1
Multiple sequence alignment (CLUSTAL 2.0.12}

The three highly conserved regions appear highlighted below.

— e —— o — e ——— — — S S op— . Sp——" e ey —— ey g Sy g Sy e S S Sy — — —n Sy S S S Sm— e gy S S mm— e S S S Se— e S—— —— Sy — — ] S—p—p Sp— — o e —

“““““““““““““““ JAFIJC:;W HAAAAL RIWGRVVERVEAGGGVGPFQACGURLVLGGRIDY
SAAGAD<BEAASSPAGEPLRERZRRDGPHGLERS PGEPGGAAPEREV

—————————— MAEP-DPSHPLELQAC-KVOEACDEDSDS 26~ - ——— —GAACCEADMDE LR
SAGLRGSHGARGEPLDPARPLORPPRPEVPRAFRROZRAAAPSFFFSSIKCGRRSISFSV
PAAARGCPGAAAAALWREAEATZAARAGCEQEAQATAAAGIGDN -—GPGLOCPSREPPLAD

mmmmmmmmmmmmmm MEMSEFALTFRSAKGEREW I AN S D mim o oo et e o e o e (SR ST (5] B
PR ——= OV s L LREAANA RS ARRGE LLAESADI VY 2 1L0———————HERERKEGLRE
mmmmmmmmmmmmmmmmmm MOVUNYAACLEPYADK = m m mom e om m om co eomeoee (CRCS T PRET D
——————————————— MRPLOIVPSRLISOLYCCLEPP—————————————ASTRNQICLK
NLE SO LS LGEORE R —— e e e e e e
A SV NV T s o D e o e e e e e e e e e e e e

NLY DEDDDDEGEREREAAAAALGY RDNLLEFGDEL L INGEASCESDEEDRASHAL S DW LY

P IS J o mm o e e
R OB V(D m mm m m o o -
P P, w1
M R P = —
——————————————————————————————————— LLDELTLEGVARYMOSE-————————
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~GKTSTODVART TRAR- = === = =
RPRIGPYTFVOOHLMIGTDPRTILKDLLPETIPPPELDDMTLWCIVINILSEPPRKREKXRE
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm LDPEKVERLORELTLS == mmm e
————————————————————————————————————— DPEILLRGKVEELASAVR ——————
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm ~ LE R KVHELAR LV S w oo oo
—————————————————————————————————————— SSSMADFRKFFARKA--——————
mmmmmmmmmmmmm RCRRVICLVEA ST STSAGIPDFRSPSTGLY D=~ NLEKYHLPYPEATFE
————————————— ACORVVVMVEA L ISTPSGIPDFRSPGSGLY S——NLOOYDLPYPEALF
DINTIEDAVELLOECKKT IVLTOALVSVECCIPDFRS~RDGI YARLAVDEPDLPLPQAME
——————————————— KRLILVMTE QISTEQG:?DE?FEFV@L*A&——TDE?§IQEGDEVR
mmmmmmmmmmmmm NAKY LVVY TGAGT STAASTPDYRG=PNGVAT = - =~~~ LLOKGREVS
——————————————— SSVVEHTE ESTESGfFDFH@—P&&V%T————————ﬁEERGLA?
mmmmmmmmmmmmmmm KHIVIIE gggvsa SOVETFRO-ACCYWR~-~KWOAQDLATPLAKA
EESYFHKHPE?FFAL&KELvPﬁﬂﬁﬁﬁTICETFEHLLKDyﬁLLLﬂﬁY?iéiﬂTLERT%GLE

ELEF*F%%PLE%Pi@ﬁ&&;“ﬂﬂéﬁY?,NV?ffELREiHmfmlLﬂudJ{iigijbjbyvt{i%
DIEYFREKDPRPFFKFAKEIVPGOFOESLOHKFIALS EIEb?LLﬁNYTEEI*TJ;QVAtIQ
SAPIHLh{mALNFVGWPQFSS~~HEkNEﬁ%m%?QTNEKT KLYWLVTQHVIALHTKAGSR
AADLG=mmmm m e e EAEPTLTHMS ITRLEEQRLVOHVVS Q&“DGQELF%&LP
KEDITFES——mmmmmm e ARETOTHMALVOLERVOLLRFLVSONVIGLHVRSCEFP
HNP3RVWEFYHEYRREVMGSKEPNAGHRATAECETRLGKQCRRVVVITONI DELHRKAGTK

w heow e e -
& E

US 8,569,243 B2

42
106
118
33
73
25
32

o/
120
178
38
80
29
36

14
135
238
o4
97
44
S50

119
160
2977
27
136
30
Vi

179
240
35“
15

#f?9
125
152




U.S. Patent

hSIRTZ
hSIRT3
RSIRTL
RS TRT4
RS IR
hSIRT6
RS IRYS

HSTRTZ
RS IRYS
RS TR
RS ITRT4
S TR
RS TRT6
RSIRTH

RS TR
RSIRTS
RETRT1
HSIRT4
RSIRT/
HFSIRTO
RSIRTS

RSTIRTZ
ESTIRTS
RSTIRTL
RSIRTA
RSIRTY
ESIRTG
FSTIRTSH

RSIRTZ
FSTIRT3
RSIRTL
RSTIRT4
RSIRTY
RSIRTO
HSIRTS

hSIRTZ
RSTIRT3
KSIRTL
hSIRT4
RSIRTY
hSIRTO
RSTIRTS

hSIRTZ
R5IRT3
HSIRTL
R5IRT4
ESIRTY
RSIRTO
RSTRTS

Oct. 29, 2013 Sheet 2 of 3

FIG. T cont.
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SIRTUIN 6 ACTIVATING PEPTIDES AND
COSMETIC OR PHARMACEUTICAL
COMPOSITION CONTAINING THEM

RELATED APPLICATIONS

This application claims priority to French Patent Applica-
tion Serial No. FR 10 02698, filed Jun. 29, 2010 under the

original title “Nouveaux peptides activateurs de la sirtuine 6
et composition cosmetique ou pharmaceutique les com-
prenant,” hereby incorporated by reference.

FIELD OF THE INVENTION

The present invention is situated 1n the cosmetic and phar-
maceutical field, and more particularly in the dermatology
field. The present mnvention relates to sirtuin 6 (SIRT6) acti-
vating peptides, dertved from highly conserved regions of
human SIRT proteins.

The present invention also relates to a cosmetic or pharma-
ceutical composition, comprising a SIRT6 activating peptide,
used alone or 1n combination with at least one other active
agent, 1n a physiologically acceptable medium. The invention
also relates to the utilization of this novel peptide as an active
agent 1n a cosmetic composition. The invention further relates
to the utilization of a cosmetic composition to prevent and/or
repair DNA degradation, improve telomere maintenance and
reduce cellular senescence. Lastly, the invention applies to a
cosmetic treatment process intended to prevent and/or treat
the cutaneous signs of aging and photo aging, according to
which an effective quantity of active agent, or a composition
contaiming the active agent, 1s applied to the areas to be
treated.

BACKGROUND OF THE INVENTION

Aging corresponds to the set of physiological processes
that modity the structure and functions of the orgamism
according to the time and stresses undergone. Intrinsic aging
due to genetic factors and biochemical modifications that take
place during states of fatigue and stress and hormonal
changes such as pregnancy, etc., may be distinguished from
extrinsic aging due to environmental factors to which the
organism 1s subjected throughout 1ts life, such as pollution,
sunlight, disease, lifestyle, etc. Aging 1s a slow and progres-
stve process that atlects all cells and organs. Thus this applies
to the skin, which constitutes a barrier between the external
environment and the inner medium and protects the organism
against external stresses. During aging, the appearance of the
skin changes and thus wrinkles and fine lines, hyper- or
hypopigmentation spots, dryness and even dehydration of the
skin, thinning of the epidermis, elastosis, etc., may appear.

Intrinsic aging 1s closely linked to the repeated divisions of
cells. Thus, 1n human somatic cells, telomeres shorten the
rhythm of cellular division, until dysfunctional telomeres
appear that induce senescence or apoptosis, depending on the
cellular type. This phenomenon constitutes the biological
clock that explains the fact that human somatic cells are
programmed for a limited number of divisions.

Cellular senescence phenomena are accelerated by oxida-
tive damage, particularly 1n areas of the body where the skin
1s exposed to the sun; Photo aging is then superimposed on
intrinsic aging. Oxidative damage 1s promoted by various
agents, both endogenous (metabolism, intlammation, redox
cycles) and exogenic, such as UV radiation and 1onizing
radiation, tobacco abuse and various molecules supplied by
the diet (toxic metals, alcohol). Damage caused by oxidative
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stress also reaches the DNA and lipids and proteins. At the
DNA level, oxidative stress causes many structural modifica-
tions (mutations, cleavage, covalent protein cross-links). Oxi-
dized bases, such as 8-oxo-guanine, increase with age and
may reach up to 10,000 bases per day and per cell.

To combat aging, 1t 1s therefore of interest to 1dentity novel
compounds capable of both combating localized damage
caused to the DNA by oxidative stress and slowing down
cellular senescence by promoting telomere stability.

Such being the case, the inventors have recently 1dentified
an interesting molecular target capable of fulfilling these
various functions.

SIRT proteins are nuclear or mitochondrial proteins, bear-
ing a NAD+dependent deacetylase function and belonging to
the sirtuin family. The deacetylase or mono-ADP-ribosyl-
transierase activity of sirtuins enables them to modulate the
acetylation level of some histones, which suggests their
involvement, particularly with 1, 2 and 3 sirtuins, 1n the regu-
lation of epigenetic phenomena.

The human sirtuin family comprises 7 proteins, very con-
served throughout evolution, named SIRT1 to SIRT7.

SIRT6 1s a nuclear sirtuin specifically associated with
telomere chromatin and plays a role 1n the maintenance and
stabilization of telomeric structures (Michishita et al. Nature.
2008 Mar. 27; 452(7186):492-6). Thus, 1n the mouse nvali-
dated for the SIRT6 gene, premature aging and a short
lifespan are observed, as well as an increase 1n the replicative
senescence of keratinocytes (Kawahara T L et al. Cell. 2009
Jan. 9; 136(1):62-74).

Telomeres are structures that cover the ends of chromo-
somes and protect chromosomes against enzymatic degrada-
tion, recombination and interchromosomal fusion. In
humans, these structures are constituted of a DNA sequence
repeated thousands of times, associated with specific pro-
teins, such as TRF1 and TRF2. Recent studies have shown
that the TRF2 expression declines during cell aging (Amoyel
et al., J. Invest. Dermatol. April 2009; 129 (Supplement 1s),
s70).

On the other hand, SIRT6 plays an important role in DNA
repair by bases excision, a DNA repair mechanism utilized by
the cell when the DNA has been damaged by oxidants. These
discoveries suggest that SIRT6 1s necessary for regulating
genome integrity and aging phenomena and may be directly
involved 1n the increase of cellular longevity (Mostoslaysky
ct al., Cell. 2006 Jan. 27; 124(2):313-29).

It 1s known that the utilization of SIRT1 protein activating
peptides (FR 2883751, FR 2883752, FR 2883733, FR
2883754), enables cosmetic or pharmaceutical compositions
usetul for protecting the skin and combating aging to be
prepared, or else that certain SIRT7 inducer pharmaceutical
compounds are uselul for treating age-related diseases (EP
1955715). However, to date, no peptide compound capable of
activating the SIRT6 protein in skin cells has been described,
while the need for this type of skin care exists.

SUMMARY

In one aspect, a peptide derived from the peptide sequence
of highly conserved regions of human SIRT proteins 1s dis-
closed herein. The peptide has the general formula (1):

Ri-(AA),-X | —Xo—X3—Xy—Xs—X6(AA) -R; (D

in which,

X, 1s glycine or threonine or histidine,
X, 1s alanine or glutamine or glycine,
X5 1s glycine or asparagine or serine,
X, 1s valine or 1soleucine or leucine,
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X, 1s serine or aspartic acid or phenylalanine,

X, 1s alanine or glutamic acid or lysine,

and

when X, 1s glycine then X, 1s alanine and X, 1s glycine,

when X, 1s threonine then X, 1s asparagine,

when X, 1s histidine then X, 1s glycine,

AA represents any amino acid and n and p are integers
between 0 and 2,

R, represents the primary amino function ot the N-terminal
amino acid, free or substituted by an acyl type group having
either an alkyl chain from C, to C,,, saturated or unsatur-
ated, that may be an acetyl group, or an aromatic group that
may be chosen from among a benzoyl, tosyl or benzyloxy-
carbonyl type group, and

R, represents the hydroxyl group of the carboxyl function of

the C-terminal amino acid, iree or substituted by a group

that may be chosen from among an alkyl chain from C, to
Csg,oranNH,, NHY or NYY group withY representing an
alkyl chain from C, to C,.
The peptide may correspond to one of the following
sequences:

(SEQ 1D
Glu-Ile-His-Gly-Ser-Leu-Phe-Lys-NH,

No .

(SEQ ID No. 2)
His-Gly-Ser-Leu-Phe-Lyg-NH,

(SEQ ID No. 3)
Leu-Val-Gly-Ala-Gly-Val-Ser-2Ala-NH,

(SEQ ID No. 4)
Gly-Ala-Gly-Val-Ser-Ala-Glu

(SEQ ID No. 5)
Gly-Ala-Gly-Val-Ser-Ala-Glu-NH,

(SEQ ID No. 6)
Thr-Gln-Asn-Ile-Asp-Glu-Leu

(SEQ ID No. 7)
Thr-Gln-Asn-Ile-Asp-Glu-Leu-NH,

(SEQ ID No. 8)

Val-Ile-Thr-Gln-Asn-Ile-Asp-Ala-NH,.

In another aspect, compositions were prepared that include
the peptide discussed above.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an alignment of human SIRT protein peptide
sequences (the alignment was carried out by using the Clust-
alW2 multiple peptide sequence alignment program from the
European Bioinformatics Institute);

FIG. 2 1s a quantification of sirtuin 6 (SIRT6) immunola-

belling 1n normal human fibroblasts, treated 24 hours by the
peptide SEQ ID No. 3.

DISCLOSURE OF THE INVENTION

The iventors have demonstrated that peptides derived
from highly conserved regions of human SIRT proteins of the
tollowing general formula (I):

Ri—(AA),—X,
R>

Xo—X3—X—X5—Xe(AA),—
(1)

were very good SIRT6 activating agents, and would enable
DNA degradation caused by external stresses and particularly
by UV radiation to be prevented and/or effectively repaired,
telomere maintenance to be improved and cellular senes-
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4

cence to be reduced. Consequently, these peptides are suit-
able for combating aging and photo aging of the skin.

Peptides according to the mvention are characterized by
the fact that they: (1) activate SIRT6 expression 1n skin cells;

(2) reduce DNA degradation of skin cells subjected to UVB

radiation; (3) promote the protection of skin cells subjected to
oxidative stress; (4) stimulate the expression of TRF2 protein,
specifically associated with telomeres; (5) increase the
expression of proteins from the extracellular matrix by fibro-
blasts; and (35) optimize the barrier function of the epidermis.

“Peptide or SIRT6 activating active agent or active agent

capable of activating human SIRT6” 1s understood to refer to
any peptide of general formula (I) capable of increasing the
quantity ol SIRT6 present 1n the cell, or by increasing protein
synthesis by direct or indirect modulation of the gene expres-
s10n, or by other biological processes such as protein stabili-
zation or else messenger RNA transcript stabilization.

“Skin” 1s understood to refer to all of the covering tissues
constituting the skin, mucous membranes and epithelial
appendages.

Alignment of peptide sequences of 7 proteins from the
SIRT family was carried out by using the Clustal W2 multiple
peptide sequence alignment program from the European Bio-
informatics Institute presented 1in FIG. 1. Optimal alignment
shows three highly conserved regions.

“Highly conserved region of human SIRT proteins™ 1s
understood to refer to peptide sequences comprising at least 2
absolutely 1dentical consecutive amino acids in the 7 sirtuins
of the family, when the sequences have been aligned on the
basis of the highest homology. The first highly conserved
region comprises the Gly-Ala-Gly peptide sequence. The
second highly conserved region comprises the Gln-Asn pep-
tide sequence. The third highly conserved region comprises
the His-Gly peptide sequence.

Thus, the first object of the invention 1s a peptide of 6 to 10

amino acids, derived from the peptide sequence of a highly
conserved region of human SIRT proteins that responds to
general formula (I):

Ri-(AA)-X, (D)

in which, X, 1s glycine or threonine or histidine, X, 1s alanine
or glutamine or glycine, X, 1s glycine or asparagine or serine,
X4 1s valine or 1soleucine or leucine, X. 1s serine or aspartic
acid or phenylalanine, X 1s alanine or glutamic acid or lysine,
and when X, 1s glycine then X, 1s alanine and X, 1s glycine,
when X, 1s threonine then X, 1s asparagine, or when X, 1s
histidine then X, 1s glycine, and AA represents any amino
acid, or one of 1ts derivatives, and n and p are integers between
0 and 2, and R, represents the primary amino function of the
N-terminal amino acid, free or substituted by an acyl type
group having either an alkyl chain from C, to C,,, saturated or
unsaturated, that may be an acetyl group, or an aromatic
group that may be chosen from among a benzoyl, tosyl or
benzyloxycarbonyl type group, and R, represents the
hydroxyl group of the carboxyl function of the C-terminal
amino acid, free or substituted by a group that may be chosen
from among an alkyl chain from C, to C,,, or an NH,, NHY
or NYY group with Y representing an alkyl chain from C, to
C,.

Said sequence of general formula (1) 1s constituted of 6 to
10 residues of amino acids.

According to a particularly preferred embodiment of the

invention, the peptide has the sequence:

Xo—X3

X—Xs5—Xs(AA)-R;

(SEQ ID No.
Glu-Ile-His-Gly-Ser-Leu-Phe-Lys-NH,

1)

(SEQ ID No. 2)

His-Gly-Ser-Leu-Phe-Lys-NH,
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-continued

(SEQ ID
Leu-Val-Gly-Ala-Gly-Val-Ser-Ala-NH,

NoO .

(SEQ ID No.

Gly-Ala-Gly-Val-Ser-Ala-Glu

(SEQ ID
Gly-Ala-Gly-Val-Ser-Ala-Glu-NH,

No .

(SEQ ID No.

Thr-Gln-Asn-Ile-Asp-Glu-Leu
(SEQ ID No.
Thr-Gln-Asn-Ile-Asp-Glu-Leu-NH,

(SEQ ID No.
Val-Ile-Thr-Glh-Asn-Ile-Asp-Ala-NH,

8)

According to a particularly interesting embodiment, the
peptide corresponds to the SEQ 1D No. 4 or to the SEQ ID No.
3.

According to another particularly interesting embodiment,
the peptide corresponds to the SEQ ID No. 6 or to the SEQ ID
No. 7.

The amino acids, constituting the peptide according to the
invention and designated by the terms AA or X, may be under
1someric configuration L- and D-. Preferentially, the amino
acids are in L form.

The term “peptide” designates a linkage of two or more
amino acids interlinked by peptide linkages or by modified
peptide linkages.

“Peptide” 1s also understood to refer to the natural or syn-
thetic peptide of the invention as described, or at least one of
its fragments, whether obtained by proteolysis or syntheti-
cally, or else any natural or synthetic peptide whose sequence
1s partially or totally constituted by the sequence of the pep-
tide previously described.

The peptide derivatives particularly relate to amino acids
interconnected by a pseudo-peptide linkage. “Pseudo-peptide
linkage” 1s understood to refer to all types of linkages capable
of replacing “conventional” peptide linkages.

So as to improve resistance to degradation, 1t may be nec-
essary 1o use a protected form of the peptide according to the
invention. Preferably, to protect the primary amine function
of the N-terminal amino acid, a substitution by an R, group of
the acyl type having an alkyl chain from C, to C,, saturated
or unsaturated, that may be chosen from among an acetyl
group or an aromatic group, may be utilized. Preferably, to
protect the carboxyl function of the C-terminal amino acid, a
substitution by an R, group of the C, to C,, alkyl chain type,
or an NH,, NHY or NYY group with Y representing an alkyl
chain from C, to C, 1s utilized. The peptide according to the
invention may be protected at the region of the N-terminal
end, C-terminal end or at the region of the two ends.

Thus, the invention relates to a composition such as previ-
ously defined, characterized by the fact that the peptide of
SEQ ID No. 1 to SEQ ID No. 8 1s in protected or unprotected
form.

The peptide of general formula (I) according to the mven-
tion may be obtained erther by conventional chemical synthe-
s1s (1n solid phase or in homogeneous liquid phase), or by
enzymatic synthesis (Kullman et al., J. Biol. Chem. 1980,
2235, 8234), from constituent amino acids.

The peptide according to the invention may be of natural or
synthetic origin. Preferentially, according to the mvention,

the peptide 1s of synthetic origin, obtained by chemical syn-
thesis.
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According to the invention, the active agent may be a single
peptide, a mixture of peptides or peptide derivatives.

The peptide according to the invention i1s advantageously
solubilized 1n one or more physiologically suitable solvents,
such as water, glycerol, ethanol, propanediol, butylene gly-
col, dipropylene glycol, ethoxylated diethylene glycol or pro-
poxylated diethylene glycol, cyclic polyols or any mixture of
these solvents. The diluted peptide 1s then sterilized by sterile
filtration.

After this dilution step, the peptide may be encapsulated or
included 1n a cosmetic or pharmaceutical carrier such as
liposomes or any other microcapsule utilized 1n the cosmetic
field or adsorbed on powdery organic polymers, mineral sup-
ports such as talcs and bentonites.

“Physiologically suitable” 1s understood to mean that the
solvent chosen 1s suitable for entering 1n contact with the skin
without causing toxicity or intolerance reactions.

The peptide according to the invention may be utilized as a
medication.

The second object of the invention 1s a cosmetic or phar-
maceutical, i particular a dermatological composition com-
prising, in a physiologically suitable medium, a peptide of
general formula (I) as a human SIRT6 activating active agent.

According to an advantageous embodiment of the mven-
tion, the active agent according to the invention 1s present in
the compositions of the invention at a concentration of
between approximately 107 M and 10~ M, and preferen-
tially at a concentration of between 2x10™® M and 107> M
with relation to the total weight of the final composition.

This range of concentrations represents the eflective quan-
tity of active agent corresponding to the quantity necessary to
obtain the desired result, that 1s, to activate the SIRT6, reduce
DNA degradation and improve telomere maintenance.

In a preferred manner, the composition according to the
invention 1s present in a form suitable for topical application
comprising a medium that 1s physiologically suitable for the
skin. “Physiologically suitable” 1s understood to refer to
media that are suitable for a use 1n contact with the skin or
with human epithelial appendages, without risk of toxicity,
incompatibility, instability, allergic response or other second-
ary elfects.

“Topical application™ 1s understood to refer to the act of
applying or spreading the active agent according to the mven-
tion, or a composition containing the agent, to or on the
surtace of the skin.

The compositions itended to be applied on the skin may
be present in the form of an aqueous or hydroalcoholic solu-
tion, water 1n o1l emulsion or o1l 1n water emulsion, micro-
emulsion, aqueous or anhydrous gel, serum, or else vesicle
dispersion, patch, cream, spray, omtment, pomade, lotions,
colloid, solution, suspension or other forms.

These compositions may particularly be present 1n the
form of an aqueous solution, hydroalcoholic or oily solution;
an o1l 1n water emulsion, water 1n o1l emulsion or multiple
emulsions. They may also be present 1n the form of creams,
suspensions or else powders, suitable for application on the
skin, mucous membranes, lips and/or epithelial appendages.
These compositions may be more or less fluid and have the
appearance of a cream, lotion, milk, serum, pomade, gel,
paste or foam. They may also be present 1in solid form, such as
a stick, or may be applied on the skin in aerosol form. They
may be utilized as a care product and/or as a skin makeup
product.

In addition, any of the compositions disclosed herein may
comprise any additive commonly utilized 1n the contemplated
field of application as well as the adjuvants necessary for their
formulation, such as co-solvents (ethanol, glycerol, benzyl
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alcohol, humectants, etc.), thickeners, diluents, emulsifiers,
antioxidants, colorants, sunscreens, pigments, fillers, preser-
vatives, fragrances, odor absorbers, essential oils, trace ¢le-
ments, essential fatty acids, surface active agents, film-form-
ing polymers, chemical or mineral filters, moisturizing agents
or thermal waters, etc. For example, one may include hydro-
soluble polymers of the natural polymer type, such as
polysaccharides or polypeptides, cellulosic derivatives of the
methylcellulose type or hydroxypropylcellulose type, or else
synthetic polymers, poloxamers, carbomers, siloxanes, PVA
or PVP and particularly the polymers sold by the ISP com-
pany.

In all cases, the person skilled 1n the art will make sure that
these adjuvants as well as their proportions are chosen so as to
not harm the desired advantageous properties of the compo-
sition according to the mvention. These adjuvants may, for
example, be present at concentrations ranging from about
0.01 to about 20% of the total weight of the composition.
When the composition of the mvention 1s an emulsion, the
fatty phase may represent from about 5 to about 80% by
weilght and preferably from about 5 to about 50% by weight
with relation to the total weight of the composition. The
emulsifiers and co-emulsifiers utilized in the composition
will be chosen from among those conventionally utilized in
the field under consideration. For example, they may be uti-
lized 1n a proportion going from about 0.3 to about 30% by
weight with relation to the total weight of the composition.

It1s understood that the active agent according to the inven-
tion may be utilized alone or 1n combination with other active
agents. Advantageously, the usable compositions according
to the mvention contain, also, at least one other active agent
intended to promote the action of the active agent according
to the imnvention and intended, 1n particular, for the prevention
and/or treatment of age-related disorders. In a non-limiting
manner, the following classes of ingredients may be cited:
other peptide active agents, vegetable extracts, cicatrizant,
anti-age, anti-wrinkle, smoothing, anti-radical, anti-UV
agents, agents stimulating the synthesis of dermal macromol-
ecules or energy metabolism, moisturizing, antibacterial,
antifungal, anti-inflammatory, anesthetic agents, agents
modulating cutaneous differentiation, pigmentation or depig-
mentation, agents stimulating nail or hair growth. In one
embodiment, an anti-radical or antioxidant agent, or an agent
stimulating the synthesis of dermal macromolecules, or else
an agent stimulating energy metabolism will be utilized.

In another embodiment, the composition may comprise, in
addition to the peptide disclosed herein, at least one cyto-
chrome ¢ activating compound, at least one moisturizing
compound, such as an aquaporin activating compound, at
least one sirtuin activating compound and in particular the
peptides cited 1n patents FR 2 883754, US11/910,098, EP
1868631, incorporated by reference herein, at least one com-
pound that increases cell adhesion, at least one compound that
increases the production of matrix proteins such as collagen,
fibronectin, laminin, mucopolysaccharide, at least one com-
pound modulating proteasome activity, at least one com-
pound modulating the circadian rhythm, at least one com-
pound modulating HSP proteins, at least one compound that
increases cell energy, at least one compound modulating skin
pigmentation, at least one coenzyme Q10 activating com-
pound, at least one compound improving the barrier function,
such as transglutaminase activating compounds or HMG-
CoA reductase activating compounds, at least one mitochon-
drial protector compound, at least one compound protecting
or modulating the adult somatic cells of the epidermis or
dermis, at least one compound protecting or repairing DNA
degradation, and combinations thereof.
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Said compounds above may be of natural origin, such as
vegetable, animal or microorganism peptide hydrolysates, or
clse of synthetic origin, such as peptides.

Independently of their functions, the other active agents
associated with the active agent in the composition may have
very diverse chemical structures. In a non-limiting manner
the other active agents may include other peptides, vitamin C
and 1ts dermvatives, vitamins from group B, DHEA (dihydroe-
piandrosterone), phytosterols, salicylic acid and 1ts deriva-
tives, retinoids, flavonoids, sugar amines, azole compounds,
metallic salts, peptide extracts of natural origin or else natural
or synthetic polymers.

Another object of the mnvention 1s a pharmaceutical com-
position comprising, in a physiologically acceptable medium,
the peptide according to the invention as a medication. The
pharmaceutical composition according to the mvention will
improve dermatological symptoms connected with prema-
ture aging or photo aging, among which xerosis, depigmen-
tation or conversely brown spots, keratosis, efc.

Advantageously, according to this form of the invention,
the compositions will be suitable for oral administration for
pharmaceutical use. Thus, the compositions may, in particu-
lar, be present 1n the form of tablets, capsules, gel capsules,
chewable pastes, powders to consume as 1s or to be mixed
immediately before use with a liquid, syrup, gel or any other
form known to the person skilled 1n the art. They will contain
suitable formulation excipients, such as colorants, sweeten-
ers, flavorings, bulking agents, binders and preservatives.

The third object of the invention 1s a cosmetic composition
comprising the peptide of general formula (I), as an active
agent, to prevent and/or repair DNA degradation. “Active
agent to prevent and/or repair DNA degradation™ 1s under-
stood to refer to a peptide capable of limiting DNA degrada-
tion or promoting the repair of damage due to photochemaical
reactions between DNA bases.

The fourth object of the invention 1s a cosmetic composi-
tion comprising the peptide of general formula (I), as an
active agent, to improve telomere maintenance and reduce
cellular senescence. “Active agent to improve telomere main-
tenance and reduce cellular senescence” 1s understood to
refer to a peptide capable of increasing the synthesis of pro-
teins specifically associated with telomeres and participating
in their stability, such as TRF2 and SIRT®.

The fifth object of the invention 1s the utilization of a
cosmetic composition comprising the peptide of general for-
mula (I) as an active agent to increase the expression of
keratinocyte differentiation markers and to promote the
expression of extracellular matrix proteins by fibroblasts of
the skin. These particular properties of the active agent
according to the invention, improve the quality of the dermis
and thus the firmness of the skin, and optimize the barrier
function of the epidermis.

The sixth object of the mvention 1s the utilization of a
composition comprising the peptide of general formula (1), as
an active agent, to protect the skin against all types of external
stresses. The expression “external stresses” 1s understood to
refer to stresses that the environment may produce. By way of
example, such stresses may include pollution, UV radiation
or else 1rritating products such as surface active agents, pre-
servatives or fragrances, or mechanical stresses, such as abra-
s10ns, shaving or epilation. Pollution 1s understood to refer to
both “external” pollution, due for example to diesel particles,
ozone or heavy metals and to “internal” pollution, that may be
particularly due to the emissions from paint, adhesive or
wallpaper solvents (such as toluene, styrene, xylene or ben-
zaldehyde), or else to cigarette smoke.
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In particular, the object of the invention 1s the utilization of
a cosmetic composition comprising an effective quantity of
peptide according to the invention to prevent or treat damage
caused to the skin by exposure to UV radiation and by oxi-
dative stress.

The seventh object of the mnvention 1s a cosmetic treatment
method characterized 1n that a composition comprising an
elfective quantity of active agent according to the invention 1s
topically applied to the skin to be treated to prevent and/or
treat cutaneous signs of aging and photo aging. “Cutaneous
signs of aging” 1s understood to refer to any modifications 1n
the external appearance of the skin and epithelial appendages
due to aging such as, for example, superficial roughness of the
horny layer of the epidermis, wrinkles and fine lines, but also
any internal modification of the skin that 1s not systematically
manifested 1n a modified external appearance such as, for
example, thinning of the dermis or any other internal degra-
dation of the skin following exposure to UV radiation. In
particular, the invention relates to a cosmetic treatment
method intended to protect the skin against stresses dueto UV
radiation.

Other advantages and characteristics of the invention waill

more clearly appear upon reading the examples given for
illustrative and non-limiting purposes.

EXAMPLE 1

Demonstration of the Activating Effect of Peptides
SEQ ID No. 5 and SEQ ID No. 7 on Sirtuin 6
Expression

The object of this study 1s to determine the influence of
peptides SEQ ID No. 5 and SEQ ID No. 7 on Sirtuin 6
expression 1 human skin. To do this, specific labeling by
immunofluorescence was carried out on normal human kera-
tinocytes (NHK) culture and on normal human fibroblast
cultures.

Protocol: NHK or normal human fibroblasts are treated
once per day with a solution at 107°M or at 3x107°M of
peptide SEQ ID No. 5 or peptide SEQ ID No. 7.

Short-term treatment studies for 24, 48 and 72 hours were
carried out.

Long-term treatment studies were also carried out between
passage S and passage 17 (or 12 passages) for fibroblasts and
between passage 3 and passage 5 (or 2 subcultures) for NHK.

For immunolabelling by anti SIRT6 antibodies, the cells
are washed and fixed with paraformaldehyde at 3.7% for 10
minutes. The cells are then mcubated 1n the presence of a
specific anti SIRT6 antibody (Abeam, ref ab62738, poly-
clonal rabbit), and then a secondary suitable antibody,
coupled with a fluorescent dye. After mounting in a particular
medium, the slides are observed by epifluorescence micro-
scope (Nikon Eclipse E 801 microscope). Fluorescence inten-
sity 1s quantified by analyzing the image using the Image-Pro
Analyser version S5 software.

Results: Under all the conditions tested, more intense fluo-
rescence was observed in cultures treated by the peptide SEQ
ID No. 5 and by the peptide SEQ ID No. 7 at 107°M or at
3x107° M than under the control conditions. In the fibro-
blasts, a maximum increase of 47% of the fluorescence 1s
observed in the cells treated for 24 hours by 107° M of peptide
SEQ ID No. 3, with relation to the control cells (FIG. 2). In the
NHK, a maximum increase ol 35% of the fluorescence 1s
observed in cells treated for 72 hours by 3x107°M of peptide
SEQ ID No. 5, with relation to the control cells. The fluores-
cence increase 1s dose-dependent for the first 72 hours. On the
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other hand, the increase 1n SIRT6 expression 1s maintained
during long-term treatment for both types of cells tested.

Conclusions: Peptides SEQ ID No. 5 and SEQ ID No. 7
increase sirtuin 6 expression very significantly in normal
human fibroblasts and NHK 1n short-term cultures. In addi-
tion, the sirtuin 6 expression stimulation effect 1s maintained
for the long term.

EXAMPLE 2

Demonstration of the Activating Effect of Peptide
SEQ ID No. 4 on TRF2 Protein Expression

The goal of this study 1s to determine the influence of
peptide SEQ ID No. 4 on TRF2 protein expression in human
skin, a protein specifically associated with telomeres and
involved in their maintenance. To do this, specific labeling by
immunotluorescence was carried out on normal human kera-
tinocytes (NHK) culture and on normal human fibroblast
cultures on a long-term basis.

Protocol: NHK or normal human fibroblasts 1n culture are
treated once per day with a solution at 10~°M or at 3x10™°M
of peptide SEQ ID No. 4, between passage 5 and passage 17
(or 12 passages) for fibroblasts and between passage 1 and
passage 2 (or 1 passage and 10 days of treatment) for NHK.

For immunolabelling by anti TRF2 antibodies, the cells are
washed and fixed with paraformaldehyde at 3.7% for 10
minutes. The cells are then mcubated 1n the presence of a
specific anti TRF2 antibody (Abeam, ref ab13579, polyclonal
mouse), and then a secondary suitable antibody, coupled with
a fluorescent dye. After mounting 1n a particular medium, the
slides are observed by epifluorescence microscope (Nikon
Eclipse E 801 microscope). Fluorescence intensity 1s quanti-
fied by analyzing the image using the Image-Pro Analyser
version 5 software.

Results: Under all the conditions tested, more intense fluo-
rescence was observed in cultures treated by the peptide SEQ)
ID No. 4 at 107° M or at 3x10™° M than under the control
conditions. In the fibroblasts, a maximum increase of 63% of
the fluorescence 1s observed 1n the cells treated for 12 sub-
cultures by 107° M of peptide SEQ ID No. 4, with relation to
the control cells. The fluorescence increase 1s dose-depen-
dent. In the NHK, a maximum increase of 39% of the fluo-
rescence is observed in cells treated for 10 days by 3x107° M
of peptide SEQ ID No. 4, with relation to the control cells.
The fluorescence increase 1s dose-dependent.

Conclusions: Peptide SEQ ID No. 4 increases TREF2 pro-
tein expression very significantly in normal human fibro-
blasts and NHK, 1n a dose-dependent manner, in long-term
cultures.

EXAMPLE 3

Demonstration of the Activating Effect of Peptide
SEQ ID No. 5 On Epidermal Differentiation and the
Barrier Function of the Epidermis

The goal of this study 1s to determine the influence of
peptide SEQ ID No. 5 on epidermal differentiation. To do
this, the expression of the main epidermal differentiation
markers, specifically expressed in the keratinocytes of supra-
basal layers cultivated on a long-term basis, was studied. The
markers tested are transglutaminase 1 and mvolucrin.

Protocol: NHK in culture are treated once per day with a
solution at 107°M or at 3x107°M of peptide SEQ ID No. 5,
between passage 1 and passage 3 (or 2 passages and 11 days
of treatment). The cells are then washed and fixed. After
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unmasking the specific sites, the cells are imncubated in the
presence of a specific antibody directed against TG1 (TEBU,
ref sc-25786, polyclonal rabbit), a specific antibody directed
against mvolucrin (Novocastra NCL-INV, mouse mono-
clonal, clone SYS), and then incubated 1n the presence of a
suitable secondary antibody, coupled with a fluorescent dye.
For greater ease of observation, the cell nuclei may be coun-
terstained by DAPI (4',6' D1 Amidino-2-Phenylindole), a
fluorescent blue molecule capable of strongly bonding to
DNA). After mounting in a particular medium, the slides are
observed by epifluorescence microscope (Nikon Eclipse E
801 microscope).

Results: More intense fluorescence 1s observed 1n cultures
and on the sections of skin treated by the peptide SEQ ID No.
5at107° M or at 3x107° M than under the control conditions.

Conclusions: Peptide SEQID No. 5at 10"°*Morat 3x107°
M mmproves NHK differentiation and this optimizes the bar-

rier function of the epidermis.

EXAMPLE 4

Demonstration of the Activating Effect of Peptide
SEQ ID No. 5 On the Expression of Dermal
Extracellular Matrix Molecules

The goal of this study 1s to determine the influence of
peptide SEQ ID No. 5 on the expression of dermal extracel-
lular matrix molecules. To do this, the expression of collagens
I and III in normal human fibroblasts cultivated on a long-
term basis was studied.

Protocol: Normal human fibroblasts are treated once per
day with a solution at 107° M or at 3x10™° M of peptide SEQ
ID No. 5, between passage 5 and passage 17 (or 12 passages).
The cells are then washed and fixed with cold methanol for 5
minutes. After unmasking specific sites, the cells are incu-
bated 1n the presence of a specific antibody directed against
collagen I (TEBU, ref 600-401-103, polyclonal rabbit) or
against collagen 111 (TEBU, ref 600-401-105, polyclonal rab-
bit), and then incubated 1n the presence of a suitable second-
ary antibody, coupled with a fluorescent dye. After mounting
in a particular medium, the slides are observed by epitluores-
cence microscope (Nikon Eclipse E 801 microscope).

Results: More mtense fluorescence 1s observed in cultures
and on the sections of skin treated by the peptide SEQ ID No.
5 at 107°M or at 3x107°M than under the control conditions.

Conclusions: Peptide SEQ ID No. 5 at 107°M or at 3x
10~°M applied on a long-term basis increases the expression
of collagen I and collagen III, two essential proteins from the
dermal extracellular matrix.

EXAMPLE 5

Demonstration of the Effect of Peptide SEQ ID No.
5 on Damage Caused to the DNA by Uv Radiation

[

The goal of this study 1s to determine the protective effect
of peptide SEQ ID No. 5 on damage caused to the DNA by
UV radiation. To do this, a comet assay, that enables damage
caused to the DNA at the cellular level to be quantified, was
performed.

Protocol: Normal human fibroblasts are cultured for 24
hours with the peptide of sequence SEQ ID No. 5 at a con-
centration of 107°M or 3x107°M, and then irradiated with
UVB radiation at a rate of 60 mJ/cm?, and then treated again
for 24 hours by the peptide at a concentration of 107°M or
3x107°M. A control condition is carried out in the absence of
treatment. The cells are then detached from their support by
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the trypsin, then centrifuged at 1200 rotations/min for 10
minutes in order to concentrate and count them.

A defined number of cells (25,000 cells) 1s then included 1n
a Low Melting agarose gel at 0.75%, and then deposited on a
glass slide previously covered with agarose at 1%. The slides
are then immersed 1n a lysis solution for 1% hours at 4° C.,
and then 1n an alkaline solution for 20 min at 4° C. The cells
are thus lyzed and the DNA 1s denatured. The slides are
immersed in an electrophoresis solution before applying an
clectrical field (20 V-230 mA). The DNA thus denatured 1s
subjected to migration within the agarose gel at 4° C., for 30
min. The application of a DNA fluorescent dye, propidium
iodide at 2 nug/ml, on the slides for 20 minutes enables the
DNA, 1n the shape of comet tails 11 it has been damaged, to be
observed with a microscope.

Quantification software enables the mean “Tail Moment”
(or length of the comet tail) applied to each condition tested to
be determined This parameter provides information on the
level of DNA damage: the higher this parameter, the greater
the DNA degradation.

Results: The results show a reduction of 24.8% of the Tail
Moment when the cells are treated by the peptide of SEQ ID
No. 5 at 3x107° M, compared to the control conditions.

Conclusion: The DNA of the cells treated and then sub-
jected to UVB radiation has undergone less damage than the
DNA of the control cells. These results confirm the preventive

protector and curative effect of the peptide of sequence SEQ)
ID No. 5 1in relation to UVB radiation.

EXAMPLE 6

Demonstration of the Protective Effect of SEQ 1D
No. 5 During Oxidative Stress

The goal of this study 1s to determine the protective effect
of peptide SEQ ID No. 5 on keratinocytes during oxidative
stress. To do this, the expression of Sirtuin 6 was qualitatively
and quantitatively evaluated by specific immunolabelling
after oxidative stress by H,O.,.

Protocol: The NHK 1n culture are treated for 24 hours with
a solution at 10~°M or 3x10~°M of peptide SEQ ID No. 5. The
cells are then incubated 1n the presence of H,O, at 2 mM,
rinsed and then treated for another 24 hours with a solution at
107°M or 3x107°M of peptide SEQ ID No. 5. A control that
was not treated and not subjected to the H,O, stress (control
0), as well as a control that was not treated but was subjected
to the H,O, stress (control 1) were carried out.

For immunolabelling by anti SIRT6 antibodies, the cells
are washed and fixed with paratormaldehyde at 3.7% for 10
minutes. The cells are then mcubated 1n the presence of a
specific anti SIRT6 antibody (Abcam, ref ab62738, poly-
clonal mouse), and then a secondary suitable antibody,
coupled with a fluorescent dye. After mounting in a particular
medium, the slides are observed by epifluorescence micro-
scope (Nikon Eclipse E 801 microscope). Fluorescence inten-
sity 1s quantified by analyzing the 1mage using the Image-Pro
Analyser version 5 soltware.

Results: Quantitative analysis shows an increase of respec-
tively 16% and 20% in SIRT6 expression when the NHK are

treated by peptide SEQ ID No. 5 at 107°M or 3x107° M, and
subjected to a H,O, stress, with relation to control 1.
Conclusions: The cells treated by peptide SEQ ID No. 3,
preventively and subsequent to oxidative stress, have an
SIRT6 protein content greater than that of the control cells.




These results confirm that the peptide of sequence S

No. 5 promotes NHK protection during oxidative stress.
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EXAMPL.

(L]
~

Preparation of Compositions

TABL.

Ll
[

SUn pmtectiﬂn cream

5Q ID

Weight
Trade names INCI names percent
PHASE A
Demineralized Aqua (Water) qsp
water
Pemulen TR1 Acrylates/C10-30 Alkyl Acrylate 0.40
Crosspolymer
Glycerin Glycerin 3.00
Nipastat Sodium Sodium Methylparaben (and) Sodium 0.15
Ethylparaben (and) Sodium Butyl
paraben (and) Sodium Propylparaben
(and) Sodium Isobutylparaben
PHASE B
Parsol MCX Ethylhexyl Methoxycinnamate 7.50
Eusolex 4360 Benzophenone-3 3.00
Parsol 1789 Butyl Methoxydibenzoylmethane 2.00
Myritol 318 Caprylic/Capric Triglyceride 4.00
Emulgade SEV Hydrogenated Palm Glycerides (and) 5.00
Ceteareth-20 (and) Ceteareth-12 (and)
Cetearyl Alcohol
Propylparaben Propylparaben 0.15
Nacol 16-98 Cetyl Alcohol 1.00
PHASE C
TEA Triethanolamine 0.20
PHASE D
Peptide 3% 107°M
SEQ ID No. 4
Fragrance Fragrance gsp
Colorant gsp

The constituents of phase A and phase B are heated sepa-
rately between 70° C. and 75° C. Phase B 1s emulsified in
phase A under stirring. Phase C1s added at45° C., by increas-
ing the stirring. Phase D 1s then added when the temperature
1s below 40° C. The cooling 1s continued until 25° C. under
intensive stirring.

TABL.

L1l

2

Anti-aging cream

Weight
Trade names INCI names percent
PHASE A
Montanov 68 Cetearyl Alcohol (and) 6.00
Cetearyl Glucoside
Squalane Squalane 3.00
Cetiol SB 45 Butyrospermum Parkii (Shea Butter) 2.00
Waglinol 250 Cetearyl Ethylhexanoate 3.00
Amerchol L-101 Mineral Oil (and) Lanolin Alcohol 2.00
Abil 350 Dimethicone 1.50
BHT BHT 0.01

Coenzyme Q10 Ubiquinone 0.10

10

15

20

25

30

35

40

45

50

55

60

65
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TABLE 2-continued

Anti—aging cream

Weight
Trade names INCI names percent
Phase B
Avocado oil Persea Gratissima (Avocado) Oil 1.25
Phenonip Phenoxyethanol (and) Methylparaben 0.75
(and) Ethylparaben (and) Butylparaben
(and) Propylparaben (and)
Isobutylparaben
Phase C
Demineralized Aqua (Water) qsp
water
Butylene Glycol Butylene Glycol 2.00
Glucam E10 Methyl Gluceth-10 1.00
Allantoin Allantoin 0.15
Carbopol Ultrez 10 Carbomer 0.20
Phase D
TEA Triethanolamine 0.18
Phase E
Peptide 1 x 107°M
SEQ ID No. 5
GP4G Water (and) Artemia Extract 1.50
Collaxyl Water (and) Butylene Glycol 3.00
(and) Hexapeptide-9
Phase I
Fragrance Fragrance qsp
Colorant qsp

Prepare and melt phase A at 65-70° C. Heat phase C to
65-70° C. Phase B 1s added to phase A just before emulsiiying
A 1to B. At approximately 45° C., the carbomer 1s neutral-
1zed by adding phase D. Phase E 1s then added under mild
stirring and cooling 1s continued until 25° C. Phase F 1s then

added 11 desired.

Protective day cream

TABL.

L1l

3

Weight
Trade names INCI names percent
Phase A

Emulium Delta Cetyl alcohol (and) Glyceryl 4.00

Stearate (and) PEG-75 Stearate (and)

Ceteth-20 (and) Steareth-20
Lanette O Cetearyl Alcohol 1.50
D C 200 Fluid/100cs  Dimethicone 1.00
DUB 810C Coco Caprylate/Caprate 1.00
DPPG Propylene Glycol Dipelargonate 3.00
DUB DPHCC Dipentaerythrityl 1.50

Hexacaprylate/Hexacaprate
Cegesolt PS6 Vegetable Oil 1.00
Vitamin E Tocopherol 0.30
Phenonip Phenoxyethanol (and) Methylparaben 0.70

(and) Ethylparaben (and) Butylparaben

(and) Propylparaben (and)

Isobutylparaben

Phase B

Demuineralized Aqua gsp 100
water
Glycerin Glycerin 2.00
Carbopol EDT 2020 Acrylates/C10-30Alkyl 0.15

Acrylate Crosspolymer
Keltrol BT Xanthan Gum 0.30
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TABLE 3-continued

Protective day cream

Trade names

Weight

INCI names percent

Phase C

Sodium Hydroxide
(10% sol.)

Sodium Hydroxide 0.30

Phase D

Demineralized water

Stay-C 50

5.00
0.50

Aqua
Sodium Ascorbyl Phosphate
Phase E

Butylene Glycol
Dekaben CP

<160>

<210>
<211>
<212>
<213>
<220>
223>
<220>
221>
<222>
<223>

<400>

2.00
0.20

Butylene Glycol
Chlorphenesin

SEQUENCE LISTING

NUMBER OF SEQ ID NOS: 15

SEQ ID NO 1

LENGTH: 8

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE :

OTHER INFORMATION:
FEATURE :

NAME/KEY: MOD_RES
LOCATION: (8)..(8)
OTHER INFORMATION: AMIDATION

synthetic peptide

SEQUENCE: 1

Glu Ile His Gly Ser Leu Phe Lys

1

<210>
<211>
«212>
<213>
220>
<223>
220>
221>
222>
<223>

<400>

5

SEQ ID NO 2

LENGTH: 6

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE :

OTHER INFORMATION:
FEATURE :

NAME/KEY: MOD_RES
LOCATION: (6)..(6)
OTHER INFORMATION: AMIDATION

synthetic peptide

SEQUENCE: 2

His Gly Ser Leu Phe Lys

1

<210>
<211>
«<212>
<213>
220>
223>
220>
<221>
<222>
<223>

5

SEQ ID NO 3

LENGTH: 8

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE :

OTHER INFORMATION:
FEATURE :

NAME/KEY: MOD_RES
LOCATION: (8)..(8)
OTHER INFORMATION: AMIDATION

synthetic peptide

5

10

15

20

16
TABLE 3-continued

Protective dav cream

Weight
Trade names INCI names percent
Phase I
GP4G Water (and) Artemia Extract 1.00
Peptide SEQ ID No.5 2 x 107°M

Prepare phase A and heat to 75° C. under stirring. Prepare
phase B by dispersing the carbopol and then the xanthan gum
under stirring. Let rest. Heat to 75° C. and then emulsify A
into B under rotor stator stirring while maintaining the 75° C.
Neutralize with phase C under rapid stirring. After cooling to
40° C., add phase D, and then phase E. Cooling 1s continued
under mild stirring and phase F 1s added.

Applicants incorporate by reference the material contained
in the accompanying computer readable Sequence Listing
entitled “Bv_10_142_SEQII_ST25.txt”, which was created
on Sep. 18, 2013, and 1s 27,581 bytes 1n size, and hereby
confirm that the information recorded in the computer read-
able form 1s 1dentical to the written sequence listing.
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<400> SEQUENCE: 3

Leu Val Gly Ala Gly Val Ser Ala
1 5

<210> SEQ ID NO 4

<211> LENGTH: 7

<212> TYPRE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic peptide

<400> SEQUENCE: 4

Gly Ala Gly Val Ser Ala Glu
1 5

<210> SEQ ID NO b

<211> LENGTH: 7

<212> TYPRE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic peptide
<220> FEATURE:

«<221> NAME/KEY: MOD_RES

<222> LOCATION: (7)..({(7)

<223> OTHER INFORMATION: AMIDATION

<400> SEQUENCE: b5

Gly Ala Gly Val Ser Ala Glu
1 5

<210> SEQ ID NO 6

<211> LENGTH: 7

<212> TYPRE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic peptide

<400> SEQUENCE: 6

Thr Gln Asn Ile Asp Glu Leu
1 5

<210> SEQ ID NO 7

<211> LENGTH: 7

<212> TYPRE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic peptide
<220> FEATURE:

«221> NAME/KEY: MOD_RES

<222> LOCATION: (7)..(7)

<223>» OTHER INFORMATION: AMIDATION

<400> SEQUENCE: 7

Thr Gln Asn Ile Asp Glu Leu
1 5

<210> SEQ ID NO 8

<211> LENGTH: &8

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic peptide
<220> FEATURE:

«221> NAME/KEY: MOD_RES

222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: AMIDATION

<400> SEQUENCE: 8

Val Ile Thr Gln Asn Ile Asp Ala

US 8,569,243 B2

-continued
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<210>
<211>
<«212>
<213>
<220>
<223 >

<400>

PRT

SEQUENCE :

Met Ala Asp Glu

1

Ala

Leu

Gly

ATg

65

Ala

Ala

Glu

Gly

Asn

145

Glu

Thr

Met

Thr

Ile

225

ASh

Tle

Phe

ASpP

ASpP

305

Phe

Gly

Val

ala

Arg

Glu

50

Gly

Glu

2la

Pro

Glu

130

Leu

Ser

Pro

Ile

Tle

210

Agn

Thr

Val

Arg

Leu

290

Pro

Gln

2la

Gly
Lys
35

Pro

Ala

Gly

Pro

115

Glu

Leu

ASP

ATrg

Gly

195

Pro

Ile

Tle

Leu

Ser

275

Pro

ATrg

Pro

Leu

Gly
355

Ala

20

ATy

Gly

Pro

Ala

Glu

100

Leu

Glu

Phe

Glu

Pro

180

Thr

Pro

Leu

Glu

Thr

260

ATg

ASP

Pro

Ser

Leu
340

Tle

SEQ ID NO S
LENGTH :
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: hSIRTI1

747

5

2la

5

Asp

Pro

Gly

Gly

Ala

85

Gly

Ala

Glu

Gly

Glu

165

Arg

Asp

Pro

Ser

AsSp

245

Gly

Asp

Pro

Phe

Leu
325

Gln

Ala

ATg

ATrg

Ala

Ala

70

Ala

ASpP

ASP

Glu

ASpP

150

ASpP

Tle

Pro

Glu

Glu

230

Ala

Ala

Gly

Gln

Phe

310

Agn

ATrg

19

Leu
Glu
Arg
Ala
55

Ala
Gly
Asn
Asnh
Ala
135
Glu
Arg
Gly
Arg
Leu
215
Pro
Val
Gly
Ile
Ala

295

Hig

Tle

2la

Ala

ASpP

40

Pro

Ala

Gly

Gly

Leu

120

2la

Ile

Ala

Pro

Thr

200

ASDP

Pro

Val
Tyr
280

Met

Phe

Thr

Tle
260

Leu

Ala

25

Gly

Glu

Ala

Glu

Pro

105

Ala

Ile

Ser

Tyr

185

Ile

ASDP

Leu

Ser

265

Ala

Phe

Ala

Phe

Gln
345

Gln

Gln
10

Ser

Pro

ala

Gln

90

Gly

ASp

2la

Thr

His

170

Thr

Leu

Met

Arg

Leu

250

Val

Arg

ASp

Ile
330

Agn

Pro

Ser

Gly

Glu

Leu

75

Glu

Leu

Glu

Ala

Agnh

155

Ala

Phe

Thr

Lys

235

Gln

Ser

Leu

Ile

Glu

315

Ala

Tle

His

-continued

Gly

Pro

Leu

Val

60

Trp

Ala

Gln

ASDP

Tle

140

Gly

Ser

Val

ASP

Leu

220

Glu

Ala

Glu

300

Tle

Leu

ASD

Gly

Gly

Ala

Glu

45

Pro

Arg

Gln

Gly

Asp

125

Gly

Phe

Ser

Gln

Leu

205

Trp

Arg

Gly

Val
285

Ser

Thr

Ser
365

Ser

Gly

30

Arg

Ala

Glu

Ala

Pro
110

ASP

His

Ser

Gln
190

Leu

Gln

Tle
270

ASP

Phe

Pro

ASP

Leu
350

Phe

Pro

15

Glu

Ser

2la

ala

Thr

o5

Ser

ASpP

Arg

Ser

ASpP

175

His

Pro

Tle

ASP

Lys

255

Pro

Phe

Arg

Gly

Lys

335

Glu

2la

US 8,569,243 B2

Ser

Pro

Pro

b2la

Glu

80

Ala

ATrg

Glu

ASDP

Cys

160

Trp

Leu

Glu

Val

Ile

240

ITle

ASDP

Pro

Gln
320
Glu

Gln

Thr

20



Ala

Gly

385

ASpP

Agn

Val

Ala

Asn

465

ASpP

Pro

Ser

545

Glu

Glu

Glu

Pro

625

Gln

Val

Ser

Met

Glu

705

Gly

Val

<210>
<211>
<212 >
<213>
<220>
<223 >

Ser

370

ASpP

Glu

Leu

ASpP

Leu

450

Arg

2la

Pro

Thr

530

Pro

Ser

Gln

Lys
610

Agn

Agn

Glu
690

Pro

ASpP

Thr

Ile

Pro

Pro

Leu

435

Tle

Glu

ASP

Pro

515

Pro

Pro

Agn

Pro

Met

595

AgSh

Leu

Ser

Ser

675

ASP

ASP

ASP

ASP

Leu

Phe

Leu

Glu

420

Leu

Pro

Pro

Val

Leu

500

ATg

Leu

ASP

ASP

Gln

580

Glu

Glu

Val

Phe

ASP

660

ASDP

Glu

Val

Gln

Met

740

PRT

Tle

Asn

Ala

405

Gln

Ile

Ser

Leu

Tle

485

Thr

His

Ser

Asp

565

Glu

AsSn

Ala

Leu

645

Ser

Ser

Ser

Pro

Glu

725

Asn

SEQ ID NO 10
LENGTH :
TYPE :
ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: hSIRT2

389

Gln

390

Tle

Phe

Val

Ser

Pro

470

Tle

Gln

Val

Ser

550

Leu

Vval

Pro

Thr

Lys

630

Pro

Glu

Gly

Glu

Glu

710

Ala

21

Lys
375
Val
Met
Hig
ITle
Tle
455
His

Agnh

ASn

Ser
535
Val
Asp
Gln
AsSp
Ser
615
Glu
Pro
Asp
Thr
ITle
695
Arg

Tle

Pro

Val

ATrg

Gly

440

Pro

Leu

Glu

Pro

Glu

520

Glu

Tle

Val

Thr

Leu

600

Val

Gln

Agn

ASpP

Cys

680

Glu

Ala

Agn

Ser

Pro

Pro

Ala

425

Ser

His

His

Leu

Val

505

Leu

ASP

Val

Ser

Ser

585

Ala

Tle

Val

665

Gln

Glu

Gly

Glu

Agn
745

Val

ATrg

Glu

410

Met

Ser

Glu

Phe

Cys

490

2la

Sexr

Thr

Glu

570

Arg

Agn

Gly

Ser

Tyr

650

Leu

Ser

Phe

Gly

2la
720

ASp
Cys
395

Ile

Leu

Val

ASDP

475

Hig

Leu

Ser

Leu

555

Ser

Asnh

Val

Thr

ATrg

635

Ile

Ser

Pro

Ala
715

ITle

Ser

-continued

Cys
380

Pro

Val

Pro

460

Val

AT

Ser

Leu

Ser

540

Leu

Val

Gly

Val

620

AYg

Phe

Ser

Ser

AsSn

700

Gly

Ser

Glu

Arg

Phe

Asp

Val

445

Gln

Glu

Leu

Glu

Ser

525

Pro

Asp

Gly

Glu

Ser

605

Arg

Leu

His

Ser

Leu

685

Gly

Phe

Val

Ala

Phe

Lys

430

ATg

Tle

Leu

Gly

Tle

510

Glu

Glu

Gln

Ser
590

Ser

ASP

Gly

Ser

670

Glu

Leu

Gly

Val

Pro

Gly

415

ASP

Pro

Leu

Leu

Gly

495

Thr

Leu

Arg

2la

Met

575

Tle

Thr

Gly

2la

655

Glu

Glu

Thr

Gln
735

US 8,569,243 B2

Arg

Ala

400

Glu

Glu

Val

ITle

Gly

480

Glu

Glu

Pro

Thr

b2la

560

Glu

Ala

Gly

Trp

Agn

640

Glu

Gly

Pro

ASpP

ASp

720

Glu

22



<400> SEQUENCE:

Met Ala Glu Pro

1

Val

Gly

Leu

Glu
65

ATrg

Pro

Glu

Pro

145

Leu

Gly

Ser

Met

Gln

225

Ala

Leu

Ile

Gly

305

Leu

Trp

ASpP

Pro

Arg
385

Gln

Gly

Ser

50

Gly

Leu

Ser

Pro

130

Thr

Leu

Leu

His

Lys

210

Ser

ATy

Leu

Ser

Ala

290

Gly

Gly

2la

Lys
370

Glu

Glu
Glu
35

Leu

Val

Val

Pro

Pro

115

Phe

Ile

Glu

Cys

195

Glu

Leu

Phe

Val

Lys

275

Gly

Met

Glu

Gln
355

Ala

20

Ala

Gly

Ala

Gly

Ser

100

Glu

Phe

Gln
180

Val

Val

Phe

Met

260

Ala

Gln

ASDP

Glu
240
Ser

Ser

Pro

<«210> SEQ ID NO

10

Asp

5

Gln

AsSp

Ser

ATy

Ala

85

Thr

Ala

Ala

His

Tyvr

165

Glu

Ser

Tle

Ser

245

Gly

Pro

Ser

Phe

Asp

325

Leu

Gly

Pro

Gln

11

Pro

ASpP

Met

Gln

Tvyr

70

Gly

Gly

ITle

Leu

Tyr

150

Thr

ASpP

Ala

Phe

Pro

230

Thr

Leu

ASP

ASpP

310

Gln

Glu

Ala

Pro

23

Ser
Ser
Asp
Lys
55

Met
Tle
Leu
Phe
Ala
135
Phe
Gln
Leu
Ser
Ser
215
AsSp
Met
Ser
Ser
Pro
295
Ser
Gly
Asp

Gly

Pro
375

His

ASP

Phe

40

Glu

Gln

Ser

Glu

120

Met

Agh

Val

Cys

200

Glu

Tle

Gln

Leu

Thr

280

Phe

Leu

Val
360

Ala

Pro

Ser

25

Leu

Arg

Ser

Thr

ASP

105

Ile

Glu

ATrg

Tle

Glu

185

Val

Val

Ser

Gln

265

Pro

Leu

Leu

Val
345

Pro

Leu
10

ASpP

Leu

Glu

Sexr

90

Agn

Ser

Leu

Leu

ASp

170

2la

His

Thr

Phe

ASpP

250

Val

Arg

Gly

2la

2la

330

Agn

ASpP

Glu

Ser

Agn

Leu

AYg

75

Ala

Leu

Leu

155

Thr

His

Glu

Pro

Phe

235

Phe

Gln

Leu

Met

Tyr

315

Leu

Arg

Pro

Glu

-continued

Thr

Glu

Leu

ASD

60

Gly

Glu

Phe

Pro

140

Leu

Gly

Lys

220

Gly

Leu

Pro

Leu

Tle

300

AYg

Ala

Glu

Ser

Ala
280

Gln

Gly

Phe

45

Glu

Arg

ITle

Lys

125

Gly

Asp

Glu

Thr

Pro

205

Glu

Phe

Ile
285

Met

Asp

Glu

His

Thr

365

Arg

Ala

Gly

30

Ser

Leu

ATg

Pro

Tyr

110

Gln

Arg

Phe
190

Leu

Glu

Ser

Val

Ala

270

Agn

Gly

Val

Leu

Ala

350

Ser

Thr

Gly

15

2la

Gln

Thr

Val

ASpP

o5

His

Hisg

Phe

Gly

Tle

175

Ser

ASpP

Leu

ASP

255

Ser

Leu

2la

Leu

335

Ser

2la

Thr

US 8,569,243 B2

Ala

Thr

Leu

Ile
80
Phe

Leu

Pro

Leu
160
Ala

Thr

Trp

Pro

240

Leu

Leu

Glu

Gly

Trp

320

Gly

ITle

Ser

Glu

24



<211>
<«212>
<213>
<«220>
<223>

LENGTH :
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: hSIRT3

PRT

<400> SEQUENCE:

Met Ala Phe Trp

1

ATrg

Ala

Gly

ATy

65

ATrg

Gly

Gly

Ala

Gly

145

Gly

Glu

Phe

Thr

Leu

225

Ala

Thr

Met

Pro

Hig

305

Ser

Ser

Trp

Gly

Val

Leu

50

Pro

Gln

Gly

Ser

Glu

130

ala

Ser

2la

Thr

His

210

Ser

Val

ala

ASp

290

Val

Leu

Val

His

Val
370

Val

Gly

35

ATrg

Leu

Pro

ATg

Gly

115

Leu

Gly

Gly

Ile

Leu

195

Thr

ASP

275

Tle

Val

Glu

Pro

Pro

355

Glu

Glu
20

Gly

Gln

ATg

ATJg

100

Gly

Tle

Ile

Leu

Phe

180

Ala

Phe

Gln

Leu

Gln

260

ATJg

Val

ASP

Val

ATrg

340

ATg

Ser

399

11
Gly
5
Arg

Arg

Ser

2la

85

Ser

Ser

Arg

Ser

Tvr

165

Glu

Leu

Asn

Vval

245

Arg

Val

Phe

Phe

Glu

325

Leu

Ser

Leu

Trp

Val

Leu

His

Pro

70

Ala

ITle

Ser

Ala

Thr

150

Ser

Leu

Glu

ATrg

ITle

230

Glu

Pro

Pro

Phe

Pro

310

Pro

Leu

ATg

Vval

25

Arg

Glu

Val

Gly

55

Pro

Ala

Ser

Asp

Arg

135

Pro

ASn

Pro

Leu

Leu

215

Asp

bAla

Phe

Arg

Gly

295

Met

Phe

Tle

Asp

Glu
375

2la

2la

Leu

40

2la

ATy

Pro

Phe

Lys

120

Ala

Ser

Leu

Phe

Tyr

200

Leu

Gly

His

Pro

Cys

280

Glu

2la

Ala

Agn

Val

360

Leu

Ala

Gly

25

Gly

ATrg

Pro

Ser

Ser

105

Gly

Gly

Gln

Phe

185

Pro

His

Leu

Gly

Gly

265

Pro

Pro

ASP

Ser

ATrg

345

Ala

Leu

2la

10

Gly

Gly

Gly

Glu

Phe

90

Val

Gln

Ile

Gln

170

Phe

Gly

ASp

Glu

Thr

250

Glu

Val

Leu

Leu

Leu

330

ASp

Gln

Gly

Ala

Gly

Arg

Glu

Val

75

Phe

Gly

Leu

ATrg

Pro

155

His

AgSn

AYg
235
Phe

ASpP

Pro

Leu

315

Thr

Leu

Leu

Trp

-continued

Leu

Val

ASD

Pro

60

Pro

Phe

Ala

Ser

Val

140

ASP

ASpP

Asn

Gly

220

Val

Ala

Tle

Thr

Gln

300

Leu

Glu

Val

Gly

Thr
380

Arg

Gly

Asp

45

Leu

Arg

Ser

Ser

Leu

125

Val

Phe

Leu

Pro

Lys

205

Leu

Ser

Ser

Arg

Gly

285

Arg

Ile

Ala

Gly

Asp

365

Glu

Leu

Pro

30

Val

ASP

2la

Ser

Ser

110

Gln

Val

ATg

Pro

Lys

120

Pro

Leu

Gly

Ala

Ala

270

Val

Phe

Leu

Val

Pro

350

Val

Glu

Trp

15

Phe

Ser

Pro

Phe

Tle

o5

Val

ASpP

Met

Ser

Tyr

175

Pro

AgSh

Leu

Ile

Thr

255

ASpP

Val

Leu

Gly

Arg

335

Leu

Val

Met

US 8,569,243 B2

Gly

Gln

Ala

2la

Val

Val

Val

Pro

160

Pro

Phe

Val

Arg

Pro

240

Val

Leu

Thr
320

Ser

Ala

His
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Asp Leu Val Gln Arg Glu Thr Gly Lys

385

<210>
<211>
«212>
<213>
<220>
<223 >

PRT

<400> SEQUENCE:

Met Lys Met Ser

1

Tle

Val

ATy

Tle

65

Leu

Arg

Trp

Ser

Val

145

Hig

Pro

Ser

Glu

Gly

225

ASp

Leu

Leu

Pro

Gly
305

<210>
<211>
<212 >
<213>
<220>
<223 >

Ala

Pro

Phe

50

Ser

Sexr

Pro

Thr

130

ASp

Gly

Arg

2la

Glu

210

His

Val

Thr

Thr

290

Glu

AgSh

Ala

35

Tle

Thr

Ala

Ala

Gln

115

Trp

Ala

Gly

Glu

195

Gln

Leu

Val

Val

Ala

275

Leu

Pro

20

Ser

Thr

Glu

ATg

Pro

100

Phe

Glu

Leu

Met

Val

180

Ala

Val

ASDP

Gly

260

Trp

Ser

Leu

PRT

SEQ ID NO 12
LENGTH :
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: hSIRTA4

314

12

Phe

5

Ser

Pro

Leu

Ser

Thr

85

ITle

Ser

His
AsSp
165

Leu

His

Pro

Phe

245

Ser

Glu

AsSp

Pro

SEQ ID NO 13
LENGTH :
TYPE :
ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: hSIRTS

310

390

Ala

Gln

Pro

Ser

Gly

70

ASpP

Arg

Ser

Leu

Thr

150

ATrg

Gln

Gly

Ser

ASP

230

Val

Ser

ASpP

Leu
3210

Leu

Pro

Leu

Lys

55

Tle

Arg

Gln

Hisg

Gly

135

Val

Glu

Leu

Phe

215

Val

Hig

Leu

Leu
295

ITle

Thr

ASP

40

ATy

Pro

ATy

ATrg

Gln

120

Ala

Leu

Arg

2la

200

Gln

Val

Gln
Leu
280

Ala

ASP

Phe

Ser

25

Pro

Leu

ASDP

Pro

Tyr

105

Pro

Leu

Gly

Phe
185

Pro

Val

Phe

ATrg

Val

265

Pro

Pro

-continued

Leu Asp Gly Pro Asp Lys

Arg

10

Glu

Leu

Ile
Q0

Trp

Agn

Ser

Leu

170

Gln

ASp

Pro

Phe

Val

250

Tle

Leu

395

Ser

Ala

Val

ATrg

75

Gln

Ala

Pro

Trp

Arg

155

ASpP

Val

Gly

Thr

Gly

235

Ser

Ala

Ala

Ser

Val

Met

60

Ser

Hig

ATy

Ala

Leu

140

ATYg

Leu

ASpP

Cvys

220

ASDP

Glu

Gly

Tle

Leu
200

ITle

Lys

45

Thr

Glu

Gly

Agh

His

125

Val

Leu

Gly

Agh

Vval

205

Val

Thr

Ala

Leu
285

AsSn

Gly
Gly
30

Glu

Gly

ASP

Phe

110

Trp

Thr

Thr

Glu

Pro

120

Phe

Gln

Val

ASP

ATg

270

Agn

Ser

ATrg

15

Leu

Leu

Ala

Val

Phe

55

Val

2la

Gln

Glu

Gln

175

Thr

Leu

AgSh

Ser

255

Phe

Tle

Arg

US 8,569,243 B2

Trp

Phe

Gln

Gly

Gly

80

Val

Gly

Leu

Agn

Leu

160

Thr

Trp

Ser

Gly

Pro

240

Leu

Ile

Gly

28



<400> SEQUENCE:

Met Arg Pro Leu

1

Cys

Met

Ser

65

Gln

ATrg

Glu

Gly

Leu

145

Leu

Gly

Glu

Glu

225

His

Ala

Glu

Phe

Glu
305

<210>
<211>
<«212>
<213>
<220>
<223 >

<400>

Gly

Ala

2la

50

Gly

Ala

Val

Pro

Lys

130

His

Phe

Ser

Thr

2la

210

Agn

2la

Phe

Gln

290

Agn

Leu

Val

Gln

Trp

Agn

115

Gln

ATrg

Pro

Gln

195

Gly

Leu

ASP

Met

Agn

275

Gly

Glu

Lys

20

Pro

His

Pro

ASP

Glu

100

Ala

Gly

Thr
Tle
180

ASP

ASP

Leu

Phe

260

Thr

Pro

Thr

PRT

SEQUENCE :

13

Gln

Pro

Ser

Tle

Thr

Leu

85

Phe

Gly

Arg

Ala

Arg

165

Ala

Gly

Pro

Cys

245

2la

Glu

Vval

SEQ ID NO 14
LENGTH :
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: hSIRTo

355

14

Tle

Pro

Ser

Vval

Phe

70

Ala

Hig

ATrg

Gly

150

Pro

Ser

Gly

Ala

230

Leu

Pro

Thr

Gly

Ser
210

29

Val
Ala
Ser
Tle
55

Arg
Thr
Hisg
Arg
Val
135
Thr
Thr
Ala
Ile
Leu
215
Tle
Val
Gln

Thr

Thr
295

Pro

Ser

Met

40

Tle

Gly

Pro

Ala
120

Val

Ser

Leu

Pro

200

Leu

Leu

Val

Val

Pro

280

Thr

Ser

Thr

25

Ala

Ser

Ala

Leu

ATrg

105

Ile

Val

Agn

Ser
185

Val

Glu

Gly

Ala

265

Ala

Leu

ASp

Gly

Gly

Ala
90

ala

Tle

Leu

Gly

170

Gly

Glu

Pro

Glu

Thr

250

2la

Thr

Pro

Leu

Asnh

Phe

A2la

Gly

75

Phe

Glu

Glu

Thr

Leu

155

Val

His

Val

235

Ser

Arg

Agnh

Glu

-continued

Tle

Gln

AT

Gly

60

Ala

Val

Gln

140

Glu

Val

Gly

Leu

Val

220

ASpP

Ser

Gly

AYg

Ala
200

Ser

Tle

Lys

45

Vval

Trp

His

Met

Glu

125

ASn

Ile

Ala

Ala

Pro

205

val

Arg

Val

val

Phe

285

Leu

Gln

Cys

30

Phe

Ser

ATg

AgSh

Gly

110

Thr

Tle

His

Glu

Pro

120

ATg

Trp

Glu

Val

Pro

270

ATg

Ala

Leu
15
Leu

Phe

2la

Pro

o5

Ser

ATrg

ASP

Gly

AgSh

175

Glu

Phe

Leu

Tyr

255

Val

Phe

US 8,569,243 B2

2la

Glu

Trp

80

Ser

Leu

Glu

Ser

160

Pro

Glu

Gly

b2la

240

Pro

Ala

His

His

Met Ser Val Asn Tyr Ala Ala Gly Leu Ser Pro Tyr Ala Asp Lys Gly

1

5

Lys Cys Gly Leu Pro Glu Ile Phe Asp

20

25

Lys Val Trp Glu Leu Ala Arg Leu Val

10

15

Pro Pro Glu Glu Leu Glu Arg

30

Trp Gln Ser Ser Ser Val Val

30



Phe

ATrg

65

Ala

Gln

Leu

Lvs

145

Ala

Pro

Leu

Leu

225

Leu

Tle

Leu

Thr
305
Ala

Thr

Val

<210>
<«211>
«212>
<213>
«220>
<223 >

Hig

50

Gly

Phe

Leu

Agn

2la

130

Thr

Thr

ATy

ASp

Ser

210

Pro

Gln

Val

Pro

Pro

290

ATy

Gln

Ser

Pro

35

Thr

Pro

ASP

Val

Val

115

Glu

Gln

Gly

Gly

Arg

195

Tle

Leu

Pro

ASP

Ala

275

ATrg

Ile

His

Pro

Ser
355

Gly

His

Thr

Gln

100

ASDP

Leu

ATg

Glu

180

ASDP

Thr

Ala

Thr

Glu

260

Trp

Pro

Agn

Agn

Ala
240

PRT

<400> SEQUENCE:

Ala

Gly

Thr

85

Leu

Gly

His

Val

Leu

165

Leu

Leu

Leu

Thr

Lys

245

Val

AsSp

Pro

Gly

Gly

325

Pro

SEQ ID NO 15
LENGTH :
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: hSIRT7

400

15

Gly

Val

70

Phe

Glu

Leu

Gly

ATy

150

ATg

Ala

Gly

Lys

230

His

Met

Gly

Thr

Ser

310

Ser

Hisg

31

ITle
55

Trp
Glu
Arg
Hisg
Asn
135
Asp
Thr
Asp
Leu
Thr
215
Arg
AsSp
Thr
Pro
Pro
295
ITle

Glu

Arg

40

Ser

Thr

Ser

Val

Val

120

Met

Thr

Val

Thr

Ala

200

Ser

ATy

ATrg

ATy

Arg

280

Pro

Pro

Pro

Thr

Met

Ala

Gly

105

Arg

Phe

Val

Ala

Ile

185

ASDP

Leu

Gly

His

Leu

265

Val

Leu

Ala

Ala

Pro
345

Met Ala Ala Gly Gly Leu Ser Arg Ser

1

5

ala

Glu

S0

Leu

Ser

Val

Val

Lys

170

Leu

Glu

Gln

Gly

2la

250

Met

Leu

Glu

Gly

Ser
230

Ser

Glu

75

Pro

Leu

Gly

Glu

Gly

155

Ala

ASDP

Ala

ITle

AYg

235

ASpP

Glu

Glu

Pro

Pro

315

Pro

ATrg

-continued

Gly

60

ATrg

Thr

ATrg

Phe

Glu

140

Thr

ATYg

Trp

Ser

ATYg

220

Leu

Leu

Hig

ATrg

Lys
300

Val

45

Ile

Gly

Gln

Phe

Pro

125

Met

Gly

Glu

Arg

205

Pro

Val

Arg

Leu

Ala

285

Glu

Gln

Arg

Glu Arg Lys Ala

10

Val Arg Arg Leu Arg Glu Glu Gln Gln Arg Glu Arg Leu

20

25

Ser Arg Ile Leu Arg Lys Ala Ala Ala

35

40

Glu Arg Ser Ala

45

Pro

Leu

Thr

Leu

110

ATrg

Ala

Gly

Leu

ASP

120

Agn

Ser

Ile

Tle

Gly

270

Leu

Glu

Glu

Glu

Ala
350

ASP

Ala

His

S5

Val

ASpP

Leu

Arg

175

Ser

2la

Gly

Val

His

255

Leu

Pro

Ser

Pro

Arg
335

US 8,569,243 B2

Phe
Pro
80

Met

Ser

Lys

160

b2la

Leu

ASp

Agn

Agn

240

Gly

Glu

Pro

Pro

Cys

320

Pro

b2la

Ala Glu Arg

15

Arg Gln Val

30

Glu Glu Gly

32



ATrg

Ser

65

ASP

ATy

Ala

Leu

Pro

145

Val

Gly

Glu

ASP

225

Glu

Ala

Val

ATrg

ASp

305

Leu

Gln

Gly

Pro

Trp
385

Leu

50

ATy

Pro

Agn

2la

Gln

130

Thr

Gln

Leu

Val

Val

210

His

ATrg

2la

Leu

Arg

290

Trp

Leu

ASpP

Sexr

Gly
370

Phe

Leu

ATrg

Glu

Ala

Ser

115

Leu

His

Pro

195

Thr

Gly

Ser

275

Pro

Ala

Met

Pro

His

355

ASP

Gly

Ala

ATg

Glu

100

Tle

Gly

Thr

Val

ATrg

180

Thr

Glu

Thr

ATg
260

Ala

Ala

Ile

340

Ser

ATy

ATrg

Glu

Glu

Leu

85

Pro

Arg

Hig

Val

165

Thr

Ser

ATy

Gly

Leu

245

2la

Leu

Leu

Glu

325

Phe

Gly

Gly

Ser

Gly

70

ATYg

Leu

ASpP

Ser

Met

150

Ser

Ala

Thr

Thr

230

Gly

ASpP

Pro

310

Leu

Ser

Ala

390

33

Ala
55
Leu

Gly

Val

Val
135
Ser
Gln
Tle
Val
Ala
215
Gln
Gln
Thr
Arg
Tle
295
Leu
Gly
Leu

Ser

Pro
375

Thr

ASP

Val

Arg

120

Ser

Ile

Agh

Ser

Pro

200

Leu

Leu

Pro

Tle

Leu

280

Val

His

Leu

Ala

Leu
260

Leu

Leu

ATrg

Val

105

Gly

Ala

Thr

Glu
185

Agn

Hig

Leu

Leu

265

Trp

AgSh

Gly

Glu

Thr

345

Ser

Arg

Val

Arg

Arg

50

Thr

Pro

2la

Arg

ASp

170

Leu

Arg

ASp

Agn
250

Leu

Tle
330

Pro

Sexr

Thr

Thr

Gln

75

Glu

Gly

Asnh

ASpP

Leu

155

Gly

His

Glu

His

Thr

235

Trp

Leu

Met

Gln

315

Pro

Leu

Ser

Ala

395

-continued

Glu

60

Glu

Leu

Ala

Gly

Leu

140

His

Leu

Gly

Gln

220

Tle

Glu

Gly

Thr

Trp

300

ASpP

Ala

ATYJ

ATrg

Pro
380

ATYg

Leu

Glu

Ala

Gly

Vval

125

Ser

Glu

His

ASn

Val

205

Thr

Val

Ala

Ser

285

Thr

Asp

Ala

Glu
365

ITle

Gln

Val

Ser

Ile

110

Trp

Glu

Gln

Leu

Met

120

ATrg

Gly

His

Ala

Ser

270

Pro

Pro

Val

Ser

Gly

350

Glu

Leu

Gly

2la

55

Ser

Thr

2la

Arg

175

Val

ATrg

Phe

Thr

255

Leu

Pro

Met

Arg

335

Glu

Ala

Gly

Val

US 8,569,243 B2

Arg

ASp

80

Val

Thr

Leu

Glu

Leu

160

Ser

Tle

Phe

Thr

Gly

240

Glu

Ser

ASp

Arg

320

Trp

Glu

Pro

Gly

Thr
400

34
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What 1s claimed 1s:

1. A peptide comprising a peptide sequence of highly con-
served regions of human Sirtuin (SIRT) proteins, of general
formula (I):

Ri-(AA),-X,—X5

in which,
X, 1s glycine or threonine or histidine,
X, 1s alanine or glutamine or glycine,
X, 1s glycine or asparagine or serine,
X, 1s valine or 1soleucine or leucine,
X< 1s serine or aspartic acid or phenylalanine,
X 1s alanine or glutamic acid or lysine, and

when X, 1s glycine then X, 1s alanine and X 1s glycine,

when X, 1s threonine then X, 1s asparagine,

when X, 1s histidine then X, 1s glycine,

AA 1s any amino acid and n and p are integers between 0
and 2,

R, 1s the primary amino function of the N-terminal amino
acid, free or substituted by an acyl type group having
either an alkyl chain from C, to C,,, saturated or unsat-
urated, an acetyl group, or an aromatic group chosen
from among a benzovyl, tosyl or benzyloxycarbonyl type
group, and

R, 1s the hydroxyl group of the carboxyl function of the
C-terminal amino acid, free or substituted by a group
chosen from among an alkyl chain from C, to C,,, or an
NH,, NHY or NYY group with Y representing an alkyl
chain from C, to C,,
wherein the peptide 1s one of the following sequences:

X3—X,—Xs—Xs-(AA) R,

(SEQ ID NO:
Leu-Val-Gly-Ala-Gly-Val-Ser-Ala-NH,

3)

(SEQ ID NO:
Gly-Ala-Gly-Val-Ser-Ala-Glu

4)

(SEQ ID NO:
Gly-Ala-Gly-Val-Ser-Ala-Glu-NH,.

5)

2. The peptide according to claim 1 wherein the peptide 1s
(SEQ ID NO: 5) Gly-Ala-Gly-Val-Ser-Ala-Glu-NH,,.

3. The peptide according to claim 1, wherein the peptide 1s
solubilized 1in one or more physiologically acceptable sol-
vents selected from the group consisting of water, glycerol,
cthanol, propanediol, propylene glycol, butylene glycol,
dipropylene glycol, ethoxylated diethylene glycol or pro-
poxylated diethylene glycol, cyclic polyols, white petroleum
jelly, vegetable o1l, and combinations thereof

4. A cosmetic composition comprising;

at least one peptide as defined 1n claim 1, as a Sirtuin 6

(SIRT6) activating agent, 1n a physiologically accept-
able medium, wherein the peptide 1s present in the
medium alone or 1n combination with at least one other
active agent selected from the group consisting of vita-
min C, vitamin B, dihydroepiandrosterone (DHEA),
phytosterols, salicylic acid, retinoids, tlavonoids, sugar
amines, azole compounds, and metallic salts.

5. The composition according to claim 4, wherein said
peptide is present at a concentration of between 10~° M and
10~ M in relation to the total weight of the final composition.

6. The composition according to claim 4, wherein said
peptide is present at a concentration of between 2x10~° M and
10~ M in relation to the total weight of the final composition.

7. The composition according to claim 4, wherein the com-
position 1s a topical composition.
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8. A cosmetic composition comprising:

a peptide comprising a peptide sequence of highly con-
served regions of human Sirtuin (SIRT) proteins, of
general formula (I):

Ri-(AA),-X | —X5—X;

X—Xs—Xs(AA),Ry

in which,
X, 1s glycine or threonine or histidine,
X, 1s alamine or glutamine or glycine,
X, 15 glycine or asparagine or serine,
X, 1s valine or 1soleucine or leucine,
X 18 serine or aspartic acid or phenylalanine,
X, 15 alanine or glutamic acid or lysine, and

when X, 1s glycine then X, 1s alanine and X5 1s glycine,

when X, 1s threonine then X, 1s asparagine,

when X, 1s histidine then X, 1s glycine,

AA 1s any amino acid and n and p are integers between 0
and 2,

R, 1s the primary amino function of the N-terminal amino
acid, free or substituted by an acyl type group having
either an alkyl chain from C, to C,,, saturated or unsat-
urated, an acetyl group, or an aromatic group chosen
from among a benzoyl, tosyl or benzyloxycarbonyl type
group, and

R, 1s the hydroxyl group of the carboxyl function of the
C-terminal amino acid, free or substituted by a group
chosen from among an alkyl chain from C, to C,,, or an
NH,, NHY or NYY group with Y representing an alkyl
chain from C, to C,,
wherein the peptide 1s one of the following sequences:

(SEQ ID NO:
Leu-Val-Gly-Ala-Gly-Val-Ser-Ala-NH,

3)

(SEQ ID NO: 4)

Gly-Ala-Gly-Val-Ser-Ala-Glu

(SEQ ID NO:
and

5)
Gly-Ala-Gly-Val-Ser-Ala-Glu-NH,,

a physiologically acceptable medium,

said cosmetic composition for repairing Deoxyribo-
nucleic acid (DNA) degradation, for improving
telomere maintenance, or for increasing the expres-
sion of keratinocyte differentiation markers and pro-
moting the expression of extracellular matrix proteins
by skin fibroblasts.

9. The composition according to claim 8 wherein the pep-
tide 1s (SEQ ID NO: 5) Gly-Ala-Gly-Val-Ser-Ala-Glu-NH.,,.

10. The composition according to claim 8, wherein the
peptide 1s solubilized 1n one or more physiologically accept-
able solvents selected from the group consisting of water,
glycerol, ethanol, propanediol, propylene glycol, butylene
glycol, dipropylene glycol, ethoxylated diethylene glycol or
propoxylated diethylene glycol, cyclic polyols, white petro-
leum jelly, vegetable o1l, and combinations thereof.

11. The composition according to claim 8, wherein said
peptide is present at a concentration of between 10~ M and
107° M in relation to the total weight of the final composition.

12. The composition according to claim 8, wherein said
peptide is present at a concentration of between 2x10™° M and
10> M in relation to the total weight of the final composition.

13. A method for treating cutancous signs of aging and
photo aging on skin, the method comprising:

topically applying, to skin to be treated, a composition

comprising an effective quantity of a peptide comprising
a peptide sequence of highly conserved regions of
human Sirtuin (SIRT) proteins, of general formula (I):

Ri-(AA),-X ) —Xo—X;3—X—X5—Xs (AA) R
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in which, wherein the peptide 1s one of the following sequences:
X, 1s glycine or threonine or histidine,
X, 1s alanine or glutamine or glycine,
X, 1s glycine or asparagine or serine, (SEQ ID NO: 3)
X, 1s valine or 1soleucine or leucine, 5 Leu-Val-Gly-Ala-Gly-Val-Ser-Ala-NH;
X 1s serine or aspartic acid or phenylalanine,
X, 1s alanine or glutamic acid or lysine, and
when X, 1s glycine then X, 1s alanine and X, 1s glycine,
when X, @s thﬁreﬁogine then X3.is asp:-:aragine, (SEO ID NO: 5)
when X, 1s histidine then X, 1s glycine, 0 Gly-Ala-Gly-vVal-Ser-Ala-Glu-NH,.
AA 1s any amino acid and n and p are integers between 0
and 2, 14. The method according to claim 13 wherein the peptide

R, 1s the primary amino function of the N-terminal amino is (SEQ ID NO: 5) Gly-Ala-Gly-Val-Ser-Ala-Glu-NH
acid, free or substituted by an acyl type group having - ' 2

(SEQ ID NO: 4)
Gly-Ala-Gly-Val-Ser-Ala-Glu

either an alkyl chain from C, to C,,, saturated or unsat- 15. The method according to claim 13, wherein the peptide
urated, an acetyl group, or an aromatic group chosen 1° is solubilized in one or more physiologically acceptable sol-
from among a benzovl, tosyl or benzyloxycarbonyl type vents selected from the group consisting of water, glycerol,
group, and cthanol, propanediol, propylene glycol, butylene glycol,

R, 1s the hydroxyl group of the carboxyl function of the dipropylene glycol, ethoxylated diethylene glycol or pro-

C-terminal amino acid, free or substituted by a group poxylated diethylene glycol, cyclic polyols, white petroleum

ﬁlﬁze%f;%moim&%agﬁsiiyégﬁ ;171 f;g?; S(;flfﬁlgzﬁ gfk{iﬂ 20 jelly, vegetable oi1l, and combinations thereof.

chain from C, to C_, * ok sk %k ok
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